Suicide in late life is an enormous public health problem that will likely increase in severity as adults of the baby boom generation age. Data from psychological autopsy studies supplemented with recent studies of suicidal ideation and attempts point to a consistent set of risk factors for the spectrum of suicidal behaviors in late life (suicide ideation, attempts, and deaths). Clinicians should be vigilant for psychiatric illness (especially depression), physical illness, pain, functional impairment, and social disconnectedness. Recent advances in late-life suicide prevention have in common collaborative, multifaceted intervention designs. We suggest that one mechanism shared by all preventive interventions shown to reduce the incidence of late-life suicide is the promotion of connectedness. For the clinician working with older adults, our recommendation is to not only consider risk factors, such as depression, and implement appropriate treatments but to enhance social connectedness as well.
Introduction
Later life is characterized by greater well-being, greater meaning to life, and a better capacity to manage emotions [1] . However, in most countries around the world, suicide rates are higher for both men and women in later life than for younger age groups, and they peak in old age [2] . In the United States, older white men have dramatically elevated suicide rates compared with those of other segments of the population [3] . Thus, later life can be characterized both as a time of greater well-being and a time of greater risk of suicide. By conceptualizing a suicide death as the outcome of veering off the expected developmental trajectory due to the presence of several risk factors-and absence of protective factors-the body of research on late-life suicide can be brought together to explain this seeming paradox.
In this article, we employ a model of suicide as the end point of a developmental process [4] and integrate this model with recent theoretical and empirical advances in suicide research. We begin with a brief discussion on the epidemiology of suicide in later life, as well as a review of the most consistent and robust findings on risk factors. Next, we update the reader on recent scientific advances in the identification and elucidation of risk and protective factors for late-life suicide. Next, we describe a recently proposed theory of suicide that we posit can serve as a useful organizing framework. We then use this framework in conjunction with the notion of suicide as the result of a developmental trajectory to organize and synthesize the body of research on late-life suicide published during the past year. Finally, we conclude with our recommendations on one of the most promising targets for future prevention efforts: increasing social connectedness.
Epidemiologic Foundations
In the United States, when suicide rates are calculated as a function of age, gender, and race, the following picture emerges [3] . For both black and white women, rates steadily increase to a peak in midlife, and then steadily decrease thereafter. For black men, rates peak in both early adulthood and late life. Finally, throughout the life course, the highest rates are observed for white men; for this demographic group, rates rise with age and peak for the oldest age group (ie, ≥85 years old). Rates for a given year also should be considered in the context of the birth cohorts making up the population. The baby boom cohorts appear to have higher suicide rates compared with earlier or subsequent cohorts [5] , suggesting that as baby boomers reach later life-the first in the cohort will reach 65 years of age in 2011-suicide rates in later life likely will increase. Thus, suicide in later life represents a significant public health problem that will likely grow in severity in the upcoming years. Older adults, especially older white men, are of high clinical concern compared with other demographic groups in the United States.
The presence or absence of risk and protective factors provides additional guidance for clinicians as to which patients are at elevated risk of suicide. Consistent findings have emerged from studies of older adults who have died by suicide (ie, psychological autopsy studies), indicating that psychiatric illness, especially depression; social isolation from family, friends, and the community; functional impairment; physical illness; and pain represent a constellation of risk factors that characterize older adults at greatest risk of suicide. Neurobiological factors such as serotonergic dysregulation [6] ; cultural protective factors such as religious beliefs and spirituality [7] ; personality, including low openness to experience [8] ; and negative life events, such as family discord [9] also play a role in elevating risk and may do so by increasing the likelihood of one or more of the above-mentioned risk factors. In the following section, we review recent research findings on late-life suicide organized by these five key risk factors.
Recent Findings

Psychiatric Illness
Psychological autopsy studies indicate that psychiatric disorders are present in 85% to 90% of older adults who die by suicide [4] . Mood disorders, especially major depression, are the most common disorders among older adults who die by suicide and are present in 54% to 87% of cases [4] . Recent research has further clarified the role of psychiatric disorders in late-life suicidal behavior. One study indicated that older adults at risk of suicide immediately following an inpatient hospitalization are likely to have had a history of inpatient treatment for depressive disorders or a mood disorder diagnosis given at the last inpatient stay [10] . Recent research examining the structure of late-life depression suggests that depressive symptoms in the context of death and suicidal ideation may represent a specific subtype of late-life depression [11] . Another study examined correlates of the severity of suicidal intent among older adults who were admitted to an inpatient unit following a suicide attempt [12] . Results indicated two factors in the patients' histories that were associated with higher levels of intent to die during the index attempt: current mood disorder diagnosis and a history of a prior suicide attempt.
Prior research demonstrated that two thirds or more of older adults who die by suicide are seen by primary care physicians within a month of their deaths, and up to one half within 1 week [13, 14] . Given that older adults most often present to busy primary care clinics, assessment tools that are quick and easy to administer are needed. Two recent studies examined the effectiveness of the Geriatric Depression Scale (GDS) in the detection of suicidal ideation, given that the GDS does not include an item specifically assessing suicidal or death ideation but is a frequently used screener for depression [15, 16•] . Taken together, results of these studies indicate that short forms of the GDS are as effective as the long form in detecting suicidal ideation, but the most effective detection strategy involves adding an item that specifically asks about the presence of suicidal thoughts. According to another research group, the five-item Brief Symptom Rating Scale, including indices of depression, anxiety, hostility, and interpersonal sensitivity, is an effective (and brief) index for determining risk of a nonlethal suicide attempt in later life [17] . The results of these three studies are relevant to the US Preventive Task Force's current recommendations against universal screening for suicide risk in primary care [17] because the validation of screening measures represents a step toward meeting the Task Force's criterion for effectiveness of screening [18] .
Another recent report from Haw and colleagues [19] provided a review of the research on the association between dementia and suicidal behavior in later life [19] . The authors concluded that additional research is needed to clarify under which circumstances dementia diagnoses may confer risk of suicide. Specifically, evidence suggests that suicide risk may be increased soon after receiving a dementia diagnosis and that the degree of risk conferred may vary by dementia subtype.
Finally, recent research suggests that the prescription of sedative/hypnotic medications is associated with late-life suicide, independent of the psychiatric disorders for which the drugs may be prescribed [20] . These data suggest that care must be taken in the evaluation and monitoring of older adults prescribed these classes of medications.
Social Disconnectedness
A recent meta-analysis documented that the influence of social disconnectedness on risk of all-cause premature mortality is comparable to or greater than that associated with well-established risk factors such as smoking, obesity, and physical inactivity [21] . A body of literature also links several indices of social disconnectedness specifically to suicide deaths in later life, including living alone [22] , loss of a spouse [23] , loneliness [22] , interpersonal discord [9] , and low social support [24] . A recent qualitative analysis of interviews with individuals who knew an older adult who died by suicide suggested that before their deaths, these older adults were perceived as emotionally distant in their relationships [25] , perhaps indicating social disconnectedness and suggesting that personality traits such as low openness to experience [8] may place older adults at risk of social disconnectedness and, consequently, suicide.
Many have documented that social disconnectedness is similarly associated with outcomes earlier in the pathway to suicide as well, including depression, suicidal ideation, and nonlethal attempts. This observation has important clinical implications because it suggests means by which to intervene earlier in the suicidal trajectory. Specifically, a recent study found that both being unmarried and living alone were associated with nonlethal suicide attempts among adults 70 years of age and older [26] . Another study found that depressed older adults with suicidal thoughts had lower levels of perceived social support and higher levels of chronic interpersonal problems compared with depressed older adults without suicidal ideation, indicating that social disconnectedness could not be attributed solely to depression and its sequelae [27] . Finally, among a sample of older adults in primary care, Golden and colleagues [28] found loneliness to be a significant contributor to depressive symptoms. Taken together, these data suggest that screening for social disconnectedness may create a point of intervention to prevent the development of the suicidal state.
Physical Illness and Pain
A body of literature has documented an association between physical illnesses and suicide risk. The risk of suicide conferred by individual illnesses in late life has been investigated for a diverse array of illnesses, including malignancies (other than skin cancer), HIV/AIDS, epilepsy, Huntington's disease and multiple sclerosis, renal and peptic ulcer disease, heart and lung diseases, spinal cord injury, and systemic lupus erythematosus, and was found to be in the range of 1.5 to 4 times higher compared with those older adults without the illness under study [4] . Furthermore, research has shown that risk of suicide increases with the number of diagnosed illnesses [29] . A recent study extended this finding to risk of suicide attempts among depressed older adults [30] . The study found that the Cumulative Illness Rating Scale score was significantly higher among those older adults who had attempted suicide prior to admission compared with older adults admitted for other reasons. Respiratory and vascular problems were more common among those admitted for suicide attempts.
Although less research has examined the association between pain and suicide risk in older adults, available evidence suggests that pain may be a particularly important risk factor in later life, especially for men [29, 31] . In a recent study whose findings are consistent with past findings, Li and Conwell [32] found that among older adults receiving home care services, the presence of severe and uncontrolled pain elevated the risk of thoughts of selfharm in men, but not in women.
Another recent study found that cancer and central nervous system disorders, as well as proxy-reported health status (ie, as fair or poor) were significantly associated with suicide deaths [33] . However, when an index of functional impairments was added to the statistical model, health status was no longer a significant predictor, suggesting that physical illnesses may confer risk of suicide by eroding functional capacity, a topic to which we now turn.
Functional Impairment
Research is beginning to accumulate regarding the importance of considering functional capacity when assessing suicide risk. A study conducted in China found that compared with a sample of nonsuicidal older adults living in the community, older adults who had attempted or died by suicide were more functionally impaired [34] . In a study cited previously, Conwell and colleagues [33] found that deficits in instrumental activities of daily living significantly elevated risk of suicide above and beyond the risk conferred by psychiatric disorders. Furthermore, hospitalization for medical or surgical reasons as well as use of visiting nurse or home health aide services increased the risk of suicide. A recent psychological autopsy study of older adults who died by suicide suggested that functional impairments played a key role in the desire for suicide by creating perceptions of life as a burden and of the self as lacking autonomy and personal control [25, 35] . In addition, the individuals who died appeared to distrust medical providers due to fear of losing their autonomy. In contrast, the presence of perceived autonomy (as measured by an internal locus of control and self-efficacy) appears to protect against the development of suicidal ideation in the presence of functional impairments, as evidenced by results of a recent study conducted among nursing home residents [36] . Finally, another recent study suggested that functional decline may be delayed due to the presence of social connectedness [37] , suggesting a role for social connectedness as a buffer against the effects of functional decline on suicide risk.
Cognitive and Neurobiological Processes
While the constellation of risk factors described above represents five key factors that have received especially consistent and/or robust empirical support, other contextual factors play a role in risk of late-life suicide. In particular, neurobiological and cognitive processes that underlie the suicidal state and/or increase the likelihood of that state occurring represent an emerging area of research. Dombrovski and colleagues [38] found that older adult suicide attempters, but not ideators, demonstrated impairments in reward/punishment learning, an aspect of decision making. The authors provided evidence that this impairment is not equivalent to a deficit in executive functioning in general. They propose that this cognitive processing deficit may indicate that older adults who attempt suicide overemphasize present reward/punishment contingencies to the exclusion of past experiences, reflecting a "myopia for the past." Furthermore, they reported that these deficits converge with findings from postmortem studies of late-life suicide that implicate ventral prefrontal cortical regions as neural substrates of processes involved in suicidal behavior.
Another cognitive process that has been shown to be associated with suicidal behavior in younger adults is problem solving. Gibbs and colleagues [39] examined problem solving with three groups of older adults: depressed suicide attempters, depressed nonattempters, and controls. They found that relative to both comparison conditions, depressed suicide attempters reported more negative problem-solving orientations (ie, negativistic attitude toward solving problems) and greater tendencies to engage in impulsive or careless problem-solving strategies. Thus, another cognitive process that may underlie late-life suicidal behavior is an impairment in problem solving, although future research needs to examine whether the deficits are perceived and therefore indicate a form of hopelessness, or reflect cognitive or behavioral deficits in the problem-solving process.
Finally, Hwang and colleagues [40] used voxel-based morphometry techniques to examine differences in cortical and subcortical structures among three groups of older Chinese adults: individuals with late-onset major depression with a history of suicidal behavior, those with lateonset major depression without a history of suicidal behavior, and community controls. They found that the group with a history of suicidal behaviors was characterized by decreased brain volume-including gray and white matter-across several brain regions, most notably the dorsal medial prefrontal cortex. The authors posit that their data suggest that decreased brain volume across the constellation of brain regions found in their study may be a biological substrate of suicidal behavior.
Personality and Cultural Factors
Research on risk factors such as psychiatric illness and neurobiological processes must be considered within the broader context of the individual's overall functioning, including protective factors and the influence of culture. Marty and colleagues [41] investigated coping strategies associated with resiliency against the development of suicidal ideation. Using the COPE measure of coping styles, they found that both "problem-focused" and "emotion-focused" coping were protective against suicidal ideation, while "dysfunctional coping" elevated the risk of suicidal ideation. These data suggest that in addition to assessment of risk factors such as those outlined above, risk assessments should also include protective factors that may moderate the association between risk factors (eg, psychiatric illness) and negative outcomes (eg, suicidal behavior). One such protective factor that clinicians may wish to assess is reasons for living. Edelstein and colleagues [42] published an adapted version of the Reasons for Living Scale, which was originally created for use with middleaged adults, for use with older adults. The scale assesses reasons patients endorse for staying alive when having thoughts of suicide.
Finally, clinicians also should be aware of cultural backgrounds and societal attitudes that may have impacted their patients. A recent study by Yur'yev and colleagues [43] found that greater positive societal attitudes toward older adults were associated with lower suicide rates, suggesting that individuals' internalization of attitudes toward older adults can function as protective or risk factors depending on whether attitudes are positive or negative.
A Theoretical Framework for Scientific Advances
We suggest that integrating research on risk and protective factors with a theoretical foundation can provide clinicians with guidance for risk assessment and intervention. In this section, we introduce a recently proposed theory of suicide, the Interpersonal Theory of Suicide [44•], as an organizing framework for material reviewed above and material on prevention that follows. The theory proposes two proximal causes of the desire for suicide-thwarted belongingness and perceived burdensomeness. Thwarted belongingness is a painful mental state that results from an unmet need to belong-a need to feel connected to others in a positive and caring way. Perceived burdensomeness involves the mental calculation, "My death is worth more than my life to others" and involves the presence of interpersonal connections that are negatively valenced and thus do not meet the need to belong. Thus, as depicted in Fig. 1 , these two constructs-thwarted belongingness and perceived burdensomeness-are referred to collectively as social disconnectedness. Regarding the effect of social disconnectedness, the theory also proposes that a particularly dangerous level of suicidal desire results from the simultaneous presence of both factors. Importantly, the theory also proposes that suicidal desire is necessary but not sufficient for lethal (or near-lethal) suicidal behavior to result because, simply put, dying by suicide is not an easy thing to do. The theory proposes that suicidal desire must be accompanied by an acquired capability for suicide, which is acquired through habituation to the pain and fear involved in suicidal behavior if lethal (or nearlethal) suicidal behaviors are to result.
As depicted by the three inner circles in Fig. 1 , the theory proposes that a relatively large number of individuals may experience thwarted belongingness or perceived burdensomeness, and a smaller number have acquired the capability for suicide. Crucially, the smaller area of overlap between thwarted belongingness and perceived burdensomeness indicates that fewer individuals will experience both states and thereby fewer will experience more severe levels of suicidal desire. Finally, the area of overlap between all three constructs is especially small, reflecting the fact that very few individuals will concurrently experience thwarted belongingness, perceived burdensomeness, and an acquired capability. Thus, according to the theory, only a very small number of people should die by suicide, although many more may have thoughts about suicide (ie, milder suicidal desire). In this way, the theory is consistent with the finding replicated worldwide and over time that only a small subset of those who think about suicide go on to attempt, and even fewer will die by suicide [45] . Research conducted on the theory thus far has been promising, especially with regard to the hypotheses regarding suicidal desire [46] , although more research is needed that examines the key outcome of suicide deaths. For an in-depth discussion of the theory's hypotheses and a review of studies testing the theory, see Van Orden et al. [44•] .
A key hypothesis of the theory is depicted graphically in Fig. 1 . The circle containing thwarted belongingness, perceived burdensomeness, and acquired capability represents the theory's hypothesis that these three factors are the most proximal to the outcome of suicide. The five boxes outside the circle represent the risk factors for late-life suicide that have received consistent support from psychological autopsy studies-psychiatric illness, social isolation, functional impairment, physical illness and pain, and access to lethal means-and the diagram depicts them as causing thwarted belongingness, perceived burdensomeness, or acquired capability (ie, the dotted lines) because the theory proposes that risk factors elevate risk to the extent that they create one of these proximal causes of the suicidal state. As described above, culture, personality, neurobiological and cognitive processing, and life events may contribute to these factors; thus, those domains surround all other aspects. Figure 1 represents an application of the Interpersonal Theory of Suicide in late life. Specifically, the figure illustrates the hypotheses that psychiatric illness makes individuals vulnerable to thwarted belongingness and perceived burdensomeness (consistent with the fact that many with disorders such as major depression think about suicide but do not die by suicide). Social isolation indicates that the need to belong may be thwarted; functional impairment increases the risk of developing perceptions of burdensomeness; the experience of pain increases acquired capability (by engaging habituation to pain); and older adults' greater planning and preparation for suicide and use of more lethal means indicate greater acquired capability for suicide.
Clinically, this hypothesis suggests that for interventions to be effective in preventing suicide in older adults, they must reduce existing levels (or prevent the incidence) of thwarted belongingness or perceived burdensomeness, or must block the expression of acquired capability (which is not posited to be amenable to intervention). Thus, the theory proposes that risk assessments need not involve assessments of all known risk factors for suicide in older adults, and interventions need not target all risk factors. Rather, effective risk assessments will involve assessment of key risk factors as well as the degree to which the risk factors create or magnify the theory's constructs. For example, with an 85-year-old man diagnosed with depression who presents with increasing functional impairment, a clinician using the Interpersonal Theory of Suicide to inform risk assessment would inquire as to whether this man feels like a burden on others. Given that functional impairment is common in later life, whereas suicide is not, examining the psychological effect of risk factors such as functional impairment can elucidate the mechanisms whereby those risk factors may elevate risk, thereby providing a more nuanced assessment and potentially identifying a target for intervention.
Prevention: Increasing Connectedness
We previously referred to the concept of developmental trajectories, which assumes that risk of developing the suicidal state-and dying by suicide-accumulates over time, and that risk is not static or explained in a linear fashion. Rather, more distal risk factors interact with the broader context of personality, neurobiology, culture, and life events to result in proximal causes of the suicidal state. Given the lethality of suicidal behavior in late life, we advocate for intervening early in the suicidal trajectory. However, intervening too early in the trajectory could result in misallocation of resources. Thus, we suggest that interventions will be most effective and efficiently used by preventing the development of the suicidal state through the prevention or reduction of those factors most proximal to the suicidal state. Within the framework of the Interpersonal Theory of Suicide, that would mean increasing social connectedness.
The two intervention trials that have demonstrated reductions in suicide deaths in older adults included as a component ways to increase social connectedness. The Telehelp/Telecheck intervention by De Leo et al. [47] provided telephone-based outreach, evaluation, and support services. Over 11 years of service delivery, significantly fewer suicides occurred among clients than would have been expected in the older adult population of that region. Oyama and colleagues [48] published a series of five reports (recently summarized in a meta-analysis) describing the effect on late-life suicide rates in rural Japan of a multifaceted intervention that included, in addition to screening and referral for care, efforts to engage older adults in health education, volunteer, and peer support activities. They found significantly lower suicide rates in the intervention areas relative to control regions. These interventions suggest that increasing social connectedness may be a key mechanism underlying effective suicide prevention interventions.
There have been many recent advances in late-life suicide prevention, many of which we suggest involve promoting social connectedness as one mechanism of their effectiveness. First, 24-month outcomes of the PROSPECT (Prevention of Suicide in Primary Care Elderly: Collaborative Trial) trial were recently reported [49•] . The PROSPECT intervention is a collaborative care model for older adults with major or minor depression that includes depression care managers, algorithm-guided medication recommendations, and an option for patients of interpersonal psychotherapy (if medications were declined, or as an adjunct). Results indicated that the PROSPECT intervention yielded greater declines in suicidal ideation over the 2-year period compared with usual care. We suggest that in addition to improved management of depressive symptoms, the collaborative care model may be effective in reducing or preventing suicidal ideation due to its collaborative nature, which may facilitate social connectedness of patients. For example, patients were connected to depression care managers, and interactions with their primary care physicians were likely improved as a result of a shared understanding of the goal of reducing depressive symptoms. Furthermore, some patients received interpersonal psychotherapy, a behavioral intervention designed to improve interpersonal functioning, which likely increases social connectedness.
Another recent advance involves an adaptation of interpersonal psychotherapy for suicidal older adults [50] . An uncontrolled pilot study of this intervention demonstrated the acceptability, tolerability, and safety of interpersonal psychotherapy on an outpatient basis for older adults with thoughts of suicide. The key feature of the intervention focused on linking unmet interpersonal needs and interpersonal problems with the occurrence of suicidal thoughts and behaviors, and addressing these interpersonal issues to resolve suicidal states. Thus, the intervention directly focused on helping patients meet their needs to belong through the promotion of social connectedness.
Results from a 2-year follow-up to a quasi-experimental study of a community-based depression collaborative care model for older adults at risk of suicide demonstrated reductions in suicide rates for a high-risk group (ie, previous suicide attempt) who received the intervention [51] . The intervention involved enhancing standard depression treatment procedures to include community-based care management for older adults who attempted suicide, as well as the introduction of community gatekeepers. Follow-up analyses indicated that service dropout rates were significantly lower for the group of high-risk older adults who improved, suggesting that improvements may have been due to higher levels of retention in the intervention that were facilitated by connectedness to care managers and gatekeepers-again suggesting a key role for social connectedness in reducing suicide risk.
Conclusions
Suicide in late life is an enormous public health problem that will likely increase in severity as adults of the baby boom generation age. Suicide among older adults presents unique challenges to clinicians because older adults are less likely to report depressive symptoms and suicidal thoughts, are more likely to use highly lethal means, and are more likely to die on a first attempt. However, research is accumulating that can provide the practicing clinician with tools to help older patients.
First, data from psychological autopsy studies supplemented with recent studies of suicidal ideation and attempts indicate a consistent set of risk factors for the spectrum of suicidal behaviors in late life (suicide ideation, attempts, and deaths). Clinicians should be vigilant for psychiatric illness (especially depression), physical illness, pain, functional impairment, and social disconnectedness.
Clinicians may wish to use the Interpersonal Theory of Suicide as a framework for organizing the literature on risk and protective factors [52] . Doing so involves evaluating the possible psychological effects of the presence of risk factors. For example, does the patient who recently lost her husband feel completely alone and as if no one cares about her (ie, thwarted belongingness)? Does the functionally impaired male patient believe his family would be better off without him (ie, perceived burdensomeness)? Does the combat veteran who talks to his family about dying with minimal fear in his voice own a gun he might use for suicide (ie, acquired capability for suicide)? Given the imprecision of individual risk factors in the determination of risk, considering the psychological mechanisms whereby risk for the suicide state is created can inform both the severity of risk as well as means of intervention.
Recent advances in late-life suicide prevention have in common collaborative, multifaceted intervention designs. Future research is needed to dismantle these interventions and determine the key effective elements so that these elements can be disseminated and applied across diverse settings. We suggest that one mechanism shared by all preventive interventions shown to reduce late-life suicide is the promotion of connectedness. Collaborative care models, community case management, peer support, and telephone outreach all have a common thread-they connect at-risk individuals to clinicians, peers, counselors, and others who care about these individuals' well-being. For the clinician working with older adults, our recommendation is to attend to risk factors such as depression, implement appropriate treatments, and to consider that the latest scientific advances suggest that social connections are health promoting and life saving as well.
